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Summary
Purpose: Neurosyphilis has protean clinical manifestations, including epilepsy. How-
ever, there is paucity of literature providing details regarding seizures. The aim of the
study was to analyze the clinical profile and brain imaging features of 30 patients of
neurosyphilis, and to evaluate the predictors and the outcome of seizures in this
subgroup.
Patient and methods: Among the 119 patients (M:F:: 84:35) of neurosyphilis, eval-
uated over 6 years, 30 patients (M:W::23:7, age: 37.5  10.1 years, duration of
illness: 11.9  20.1 months) were reported to have seizures. CSF-VDRL was positive in
all. In addition, HIV serology was positive in 2/20.
Results: Seizure was the dominant symptom in all and lone manifestation in two
patients. None had history of epilepsy. Their seizure profile was: generalized (17),
partial (8), and status epilepticus (5). Concomitant manifestations were encephalo-
pathy (7), meningitis (7), dementia (6), behavioral disturbances (4), stroke (2), and
optic atrophy (1). CSF study revealed pleocytosis in 24 (34.6  51.5/cu mm) and
raised protein in 20 (67  33.3 mg%). CT scan was abnormal in 26 patients and
revealed diffuse atrophy in all and focal hypodensities in 5 patients. MRI of brain
(6) showed features of ischemia (2), meningeal enhancement (1) and white matter (1)
and medial temporal (2) signal changes. Three patients had reversible periodic* Corresponding author. Tel.: +91 80 26995150; fax: +91 80 26564830.
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lateralized epileptiform discharges (PLEDs), without structural lesion. Nineteen
patients received penicillin and/or ceftriaxone. At a mean follow up of 6.7  9.4
months, 13/17 had variable improvement. Nine patients required polytherapy and
seizures remained uncontrolled in five patients.
Conclusions: Symptomatic seizures due to neurosyphilis are frequent, may have
diverse underlying mechanism(s) and rarely can be the lone manifestation. In view
of availability of specific therapy for syphilis, a high index of suspicion is recom-
mended.
# 2008 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.Introduction
Syphilis, a potentially treatable condition, involves
nervous system at multiple sites and thereby has
protean manifestations. It was common in the first
half of 20th century, but following effective use of
penicillin, its incidence decreased considerably.
This even led American Academy of Neurology to
drop CSF-VDRL as screening test for evaluation of
dementia.1 But in the last decade, there has been a
50-fold rise in the incidence in Eastern Europe.2
Further, in the HIV era, besides an increased inci-
dence, it has acquired a fulminant course. According
to WHO estimate, the total number of new cases of
syphilis in the world as on 1999 was 12 million, of
which 90% were from developing countries.3
Initial description of seizures, especially in the
meningovascular form and general paresis of insane
(GPI) was provided by Merritt about five decades
ago.4 Since then, the reported frequency of seizures
in neurosyphilis has varied from 8.7% to 60%.5,6
However, most of these studies have smaller number
of patients, baring the report by Hooshmand.5 The
aim of the present study was to analyze the clinicalTable 1 Clinical and laboratory profile in patients of neur
Parameters With seizu
M:F 23:7
Age at presentation (years) 37.5  10.
Duration (months) 11.9  20.
Meningitis, n (%) 7 (23.3%)
Encephalopathy, n (%) 7 (23.3%
Dementia, n (%) 6 (20%)
Psychosis, n (%) 4 (13.3%)
Stroke, n (%) 2 (6.7%)
Optic atrophy, n (%) 1 (3.3%)
CSF pleocytosis (>5/cu mm) 19 (63.3%)
Mean CSF cell count (cu mm) 34.6  51.
Raised CSF protein (>45 mg%) 20 (66.7%)
Mean CSF protein (mg%) 67.0  33.
‘‘Normal’’ CSF (0 cells, <45 mg% protein) 5 (16.7%)
Positive serum VDRL 17/20 (85%
Positive serum TPPA 6/7 (8.5%
Positive serum HIV 2/20 (10%
HIV: human immunodeficiency virus; TPPA: Treponema pallidum p
laboratory; *student t-test; rest — chi-square test.profile, brain imaging features, and the therapeutic
outcome of seizures among 30 patients of neurosy-
philis, and to evaluate the predictors of seizures in
this subgroup of patients.Patient and methods
A retrospective search of records of all patients with
reactive CSF-VDRL evaluated from January 1999 to
July 2006 was carried out in the departments of
neuromicrobiology, neurology and psychiatry at the
National Institute of Mental Health and Neuros-
ciences (NIMHANS), Bangalore, India, a university
teaching hospital and a major referral center of
neuropsychiatric disorders in south India. A total
of 119 patients (M:W::84:35) satisfied the CDC cri-
teria for definite neurosyphilis, based on reactive
CSF-VDRL test.7 Patients satisfying probable CDC
criteria (elevated CSF protein or cells with history
of exposure and no better explanation) were
excluded. Patients were categorized into known
stages of neurosyphilis: meningovascular and par-
enchymal (GPI, tabes dorsalis).4 Their mean age atosyphilis with and without seizures
res (n = 30) Without seizures (n = 89) p
61:28 0.4
1 41.7  13.6 0.2 *
1 6.6  12.8 0.1 *
16 (17.9%) 0.5
13 (14.6%) 0.3
20 (22.5%) 0.8
16 (17.9%) 0.5
18 (20.2%) 0.08
2 (2.2%) 0.7
68 (76.4%) 0.2
5 32.9  42.4 0.9 *
59 (66.3%) 0.9
3 67.9  45.9 0.6 *
12 (13.5%) 0.6
) 44/49 (89.8%) 0.6
) 21/24 (8.7%) 0.9
) 13/33 (39.4%) 0.02
articulate agglutination assay; VDRL: veneral disease research
Seizures in neurosyphilis 713presentation and duration of illness were 40.8 
13.2 years and 7.7  14.7 months respectively. At
our institute, the patients directly report to the
emergency services or are evaluated by the con-
cerned departments as in-/out-patients. Whenever
essential, the patients are evaluated jointly by the
departments of neurology and psychiatry.
Among them, thirty patients (25.2%, M:W::23:7)
had seizures without any past or family history of
seizures. Their history, clinical profile, and CSF
findings were recorded in MS excel spreadsheet.
Information regarding serum HIV (n = 20), serum
VDRL (n = 20), and Treponema pallidum particulate
agglutination assay (TPPA) (n = 7) during the acute
phase of the illness was available in some of these
patients. Routine 16 channel scalp EEG findings
(n = 13) and imaging (CT-30/MRI-6) observations,
carried out in the acute phase of the illness, were
noted. History, imaging and CSF could exclude other
causes of seizures in all, except in two patients with
co-existent HIV seropositivity. Details regarding
onset and type of seizure, use of anti-epileptic drugs
and control of seizures were specifically documen-
ted. The seizures were categorized based on the
clinical history and EEG, whenever available. The
clinical, laboratory and radiological features of
patients with and without seizures were comparedFigure 1 (A, B) EEG observations. (A) Initial EEG showing
consisting of sharp waves/spikes and slow waves at 1 Hz over
lesser amplitude and abundance are also seen on the left side
slowing of BGA. (C—E) MRI findings: normal FLAIR (C) and d
mapping (E).(Table 1). Chi-square and ‘‘t’’ test (SPSS version 12)
were used for statistical analysis and a p value<0.05
was considered as significant.Results
One fourth of the patients in this cohort of neuro-
syphilis had manifested with seizures. There were
23 men and 7 women. The age at diagnosis of
neurosyphilis was 37.5  10.1 years (range: 14—65
years) and the duration of illness was 11.9  20.1
months (range: 1 day—96 months). There was no
past or family history of epilepsy. Two patients had
seizure as the lone manifestation and eight patients
(M:W = 6:2, mean age at presentation: 37.6  12.1
years, and duration of illness: 13.1  7.4 months)
had seizure at the initial presentation. The details of
clinical features and laboratory parameters of
patients with and without seizures are mentioned
in the Table 1. The patients could be categorized as
having the following clinical stages: meningovascu-
lar — 23 (76.7%), GPI — 1 (3.3%), and unclassifiable —
6 (20%). Patients with seizures had more often
meningovascular form (76.7%). Serum HIV was
detected positive in 2/20 patients. One patient
(35 years, man) had evidence of chronic meningitismild diffuse slowing of background activity and PLED
the right anterior temporo-frontal region. Discharges with
. (B) Repeat EEG after three months showed only minimal
iffusion weighted (D) and apparent diffusion coefficient
714 S. Sinha et al.and pulmonary tuberculosis, and the other patient
(41 years, man) had akinetic-rigid state of 7-year
duration.
The seizure types were: partial — 8, generalized
— 17 and convulsive status epilepticus — 5. EEG was
abnormal in 9/13 patients and revealed: slowing of
background activity — 6, epileptiform discharges — 5
and periodic lateralized epileptiform discharges
(PLEDs) — 3. The three patients with PLEDs had
normal imaging of brain and the PLEDs were rever-
sible with treatment.
Case illustration
A 32-year-old man manifested with rapidly progres-
sive cognitive decline, abnormal behavior and
recurrent generalized tonic-clonic seizures. His
MRI of brain showed mild diffuse cortical atrophy.
The diffusion weighted imaging was normal. The
EEG revealed PLEDs that were dominant over right
anterior temporal and frontal regions and did not
decrease with parenteral lorazepam. He had partialFigure 2 MRI (brain) observations in neurosyphilis. (A) Axial T
hyperintensities, mainly in the parieto-occipital region. (B) B
(left > right) in the axial FLAIR image; (C) mild diffuse cereb
revealing medial temporal lobe signal alteration.clinical improvement following a course of intrave-
nous crystalline penicillin. A repeat EEG at 3 months
was normal. (Fig. 1)
Computerized tomography of the brain was avail-
able in all the patients. It was abnormal in 26/30
patients with seizures and 59/89 patients without
seizures (p = 0.03). The abnormalities in patients
with and without seizures included: diffuse cerebral
atrophy (86.7% vs. 41.6%), focal hypodensity (16.7%
vs. 22.5%), hydrocephalus (3.3% vs. 6.7%), and cer-
ebellar atrophy (0% vs. 1.1%). Magnetic resonance
imaging of the brain was carried out in 27 patients
(with seizures — 6 and without seizures — 21) and
was abnormal in 66.6% and 76.2%, respectively
(p = 0.6). The MR abnormalities in patients with
and without seizures were: diffuse cerebral atrophy
(33.3% vs. 23.8%), focal ischemia (33.3% vs. 14.3%),
and subcortical white matter signal changes (16.7%
vs. 23.8%). Medial temporal signal alterations (2/6),
and meningeal enhancement (1/6) were observed
only in patients with seizures. Overall, patients with
seizures had more frequent diffuse atrophy2W sequence showing diffuse atrophy and periventricular
ead like signal changes in the cerebral deep white matter
ral atrophy in a T1W sequence; and (D) FLAIR axial image
Seizures in neurosyphilis 715( p = 0.0001), medial temporal signal alteration ( p =
0.005) and meningeal enhancement ( p = 0.05).
(Fig. 2)
All patients received anti-epileptic drugs in the
recommended dosages during their hospital stay.
Twenty-one patients received monotherapy (pheny-
toin — 9, carbamazepine — 7 and phenobarbitone —
5) and nine patients required polytherapy. Seizures
could be controlled in 25 of them, while 5 remained
uncontrolled. Nineteen patients had received spe-
cific treatment for syphilis (penicillin — 13, and
ceftriaxone — 8) during their stay at NIMHANS.
Eleven patients were referred to other hospitals
for further treatment and their treatment details
were not available. Seventeen (89.5%) of themwere
followed up for 6.7  9.4 months and their outcome
was as follows: improved — 13 (76.5%); status quo —
3 (17.7%); death-1 (5.8%). Long-term follow up
regarding the recurrence of seizures was not avail-
able.Discussion
About one-fourth of the patients in this cohort
manifested with seizures, similar to an earlier
report that included 68 out of 282 patients.5 Seizure
was also noted to be the lone and initial manifesta-
tion in this series. In neurosyphilis seizures could
occur in various phases of the illness, viz. meningo-
vascular, general paralysis of insane, gummata and
in initial asymptomatic stage. Kraeplin had docu-
mented a high incidence of seizures (60%) in
advanced stages of GPI4,5, but in the present series,
seizures were more often noted in meningovascular
stage of the disease. The meningovascular form
manifests 5—10 years after the initial infection
and is characterized by mild, non supportive,
chronic inflammation of the leptomeninges and
involvement of the small blood vessels of the
meninges, brain, and spinal cord. It is perhaps not
possible to predict the occurrence of seizures in
neurosyphilis since the clinical and laboratory para-
meters were not significantly different in patients
with and without seizures (Table 1). Two patients
were seropositive for HIV and to ascertain the con-
tribution of HIV in the genesis of seizures is difficult.
Status epilepticus in neurosyphilis is rare and in a
review till 2004, Ances et al.8 could retrieve only
eight such cases. Further, SE as presenting manifes-
tation is exceptional9,10. Kojan et al.11 reported a
case of Jarisch-Herxheimer reaction (JHR) in a
patient with neurosyphilis, which was complicated
by non-convulsive status epilepticus. Recently,
Gurses et al.12 had reported three patients of SE,
one of them during JHR. In this study convulsive SEwas observed in about 1/6th of the patients and
hence might not be very rare. Intractable seizures
have also been described.13 In the present study,
generalized seizures were more often observed than
the partial seizures; however it is likely that these
patients could have secondary generalized seizures
as the EEG was not available in all of them. Long-
term seizure recurrence and their requirement of
AEDs cannot be commented from this study.
Hooshmand5 had reported EEG observations in
184/282 patients with neurosyphilis and noted
abnormalities in 61.5% of records. Among the 68
patients with seizures, 55 had an abnormal EEG:
epileptiform discharges — 23, PLEDs — 6, and slow-
ing of background activity — 26. In our retrospective
study, the number of available EEG recordings was
less, but the pattern of abnormalities was similar to
an earlier report.5 Three of our patients had PLEDs.
While PLEDs were initially reported in the setting of
ischemic stroke, subsequently these have been
described in other acute destructive lesions of cer-
ebral cortex like traumatic brain injury, focal ence-
phalitis like herpes simplex encephalitis, metastasis
among others.14 Radhakrishnan et al.15 and Cama-
cho-Salas et al.16 had described association of neu-
rosyphilis with PLEDs and attributed PLEDs to
underlying ischemia. Gurses et al.12 had reported
EEGs observations of three patients with neurosy-
philis manifesting with status epilepticus. All the
three patients had PLEDs immediately after SE. In
our study, we had three patients with reversible
PLEDs and normal neuroimaging. Details of two of
these patients have been recently published.17 The
mechanism of PLEDs in absence of ischemia or any
other focal lesion remains unexplained, but may
reflect heightened neuronal excitability. The peri-
odic discharges in our patients did not resolve with
intravenous lorazepam and therefore may not
represent an ictal pattern.
Neuroradiological findings in neurosyphilis may
vary with the stage of the disease and include
ischemic lesions, pachymeningitis, gummata and
cerebral atrophy.6,18 In the present study CT or
MRI abnormalities in the brain were detected in
71% of the whole cohort and were more frequent
in those with seizures (86%). The abnormalities were
varied and included diffuse atrophy, ischemic
changes, hydrocephalus, medial temporal lobe
changes, cerebellar atrophy and meningeal
enhancement. Interestingly, patients with seizures
had more frequent diffuse atrophy, medial temporal
lobe changes, and meningeal enhancement. Normal
diffusion weighted MRI in two of our patients with
PLEDs is exceptional. This is the first series with
neuroimaging observations in patients of neurosy-
philis with seizures.
716 S. Sinha et al.The major limitation of this study was its retro-
spective nature, and incomplete data in some
patients. Their probability of developing epilepsy
cannot be commented from this review and requires
well designed study with long-term follow-up. Neu-
rosyphilis continues to be a challenge in a neuropsy-
chiatric set up. Ahigh indexof suspicion is essential to
reduce diagnostic omissions and treatment gap.References
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